The provision of the needs of Egypt's wheat is the hardest challenge in light of the widening gap between production and the increasing demands to this crop, especially with increasing population and water resources shortage in Egypt. So, two field experiments were conducted of urea fertilizer (1and 2 %), licorice (5 and 10%) and garlic extract (0.5 and 1%) as a foliar application on wheat aspects, N, K, P content and uptake under sandy soil conditions. The used experimental design was a complete randomized block design with three replicates. The treatments were added three times at 30, 45 and 60 days after sowing .The obtained results illustrated that the used treatments significantly affected wheat plant. The highest grains and straw yield values were recorded with 0.5 % garlic extract followed by 1 % garlic extract, then 2 % urea, while the lowest values were occurred with the control treatment in both seasons. The best biological yield values (5475.6 and 6359.34 kg fed -1 ) in both seasons were found with the treatment of 0.5 % garlic extract. The total nitrogen content in straw was significantly affected by all used treatments where, it increased with the treatments of 1 % urea, 2% urea followed by 0.5 % garlic extract and decreased significantly with the treatment of 10% licorice extract compared with the control. The all used treatments were significantly increased potassium uptake by grains and straw compared with the control treatment. Phosphorus uptake in grains was significantly increased with increasing urea, garlic extract concentration and 5 % licorice extract while, it decreased with the treatments of 10 % licorice extract. Finally, it could be concluded that natural garlic extract is the best for enhancing wheat plant production and at the same time reducing the use of urea as a chemical fertilizer.
INTRODUCTION
Increasing production of cereal plants, especially wheat (Triiicam aestivum L.) is a native goal to meet the consistent demands from this crop, especially with the increase of population and water resources shortage in Egypt. Nitrogen fertilizers play a vital role in increasing wheat production, but it has been lost from the soil system through volatilization, leaching and denitrification. Foliar fertilization which, nutrient supplementation through leaves, is an efficient technique of fertilization that is enhances the availability of nutrients especially nitrogen fertilizers in sandy soils and enhance its economic benefits (Khan et al., 2009) . Several researchers reported that urea fertilizer as a foliar application increased wheat production and nutrients uptake, Nasef (2004) , Khan et al., (2009 ), Yassen et al.,(2010 , Njuguna et al., (2011) , Saleem et al., (2013) . In spite of this, urea fertilizer contains biuret which consider a phototoxic for plants if it increased up 0.3 % (Jain et al., 1972) and biuret could also affect different metabolic processing (Mikkelsen, 1990) . On the other hand, several studies stated that natural extracts such as garlic and licorice extracts had been affected the production and growth parameters of plant. Under water stress, Hammad (2008) found that the application of natural garlic extract caused significant increases in most tested parameters compared with control plants. The interactive effect of drought stress and the usage of natural substances resulted in significant increases in growth parameters, photosynthetic pigments, N, P and K content in leaves, enzymes activity and proline concentration compared with untreated plants. Morsy et al., (2009) stated that garlic extracts significantly improved all growth characteristics of cucumber plant and they found that garlic extract can be used to alleviate biotic and abiotic stresses. Hussein et al., (2014) reported that garlic extract significantly increased the yield of tomato in the first season and they also found that garlic extract gave the highest values of total phenolic compounds (TPCs) and total flavonoids (TFs) in treated tomato leaves. On soybean (Glycine max L.) plant, Mohamed and AkJadious (2014) decided that foliar spray with two concentrations of garlic extract (400 and 600 ppm) enhanced shoot and root length, leaf area, fresh and dry weight of shoots and roots and photosynthetic pigments i.e; chl a, chl b, carotenoids and total pigments. In addition Abd EI-Hamied and ElArnary (2015) decided that licorice extract at 4g L -1 increased the leaf area, leaf mineral contents (nitrogen, phosphorus and potassium), chlorophyll, shoot length, shoot diameter in both seasons and garlic extract at 4% gave the highest number and percentage of healthy fruits. On the other side, Zuhair (2010) stated that 2g L-1 of licorice root extract gave a significant increase of leaf area and foliage dry weight, while 4g L-1 caused a significant increase in total chlorophyll content. Babilie, et al., (2015) studied the effect of foliar spraying with different concentrations of Licorice roots (5, 10 and 15 g L -1
) on growth and seed production of the local red onion. They found that all used treatments significantly increased red onion parameters and the foliar spray with licorice root extract (15 g L -1
) was the best treatment in most studied indicators. They also decided that plant extract could potentially provide a safe alternative to chemical fertilizers and plant regulators. Additionally, these natural extracts could be protected plants from pathogens and pests. While, most of the previous studies were not on wheat and if it used on wheat plant it uses as a soaking. The main objective of this study was to compare the effect of foliar application of urea and garlic and licorice extracts on wheat yield and nutrients uptake under sandy soils conditions.
MATERIALS AND METHODS
Two field studies were carried out during two successive growing seasons 2012/2013 and 2013/2014 to investigate the effects of different levels of urea fertilizer, licorice and garlic extracts on wheat biological aspects and nutrient uptake and competed between them. Loamy sandy soil was used and some chemical and physical properties of studied soil were listed in Table 1 . The used treatments in the two trials, including: urea N fertilizer at a concentration of 1 and 2% (M/v), garlic extract at a concentration of 0.5 and 1% (M/v), licorice at a concentration of 5 and 10% (M/v), control (spraying with distilled water). The trials used design was the complete randomized block design and each treatment was replicated three times. The area of the plot was 4m 2 and the experiment was carried out on wheat variety, Sakha 93 cultivar, which was sown on sixteenth November on both seasons. Each plot was seeded with 120 g (approximately 120 kg fad ) and all treatments were application three times at 30, 45 and 60 days from sowing. Five plants average from each trial was measured at harvest stages to determinate plant height (cm). The wheat plant leaf area was calculated using the equation of Palanis Wamy and Gomez (1974) where; leaf area = Flag Leaf length * the maximum width of leaf * 0.75.
Manual Harvesting was done when the plants are completely reached to yellowish, 7 days latter harvesting, each plot yield was weighed; grain separation, grain and straw yields were calculated. 1000 grain weight was determined.
Soil analysis
Particle size distribution was determined using the international pipette method as described by Haluschak (2006) . Electrical conductivity and soil pH values were determined in soil paste as described by Carter and Gregorich (2007) . Field capacity and saturated percentage were determined as described by black, (1965) . Soil was extracted by using 2.0 N KCl according to van Reeuwijk (2002) to determine the available nitrogen using half automatic kjldhal apparatus in this extraction. While, soil was extracted by using 0.5 N NaHCO 3 -pH, 8.5 according to van Reeuwijk (2002) to estimate available phosphorus in this extraction. To evaluate available potassium in soil, soil was extracted by using 1.0 N (CH 3 )COONH 4 according to Hesse (1971) and by using the Flame photometer model PFP7, it was estimated.
Plant analysis
Plant samples were oven dried at (70 o C) until constant weight. The oven dry plant samples (grain and straw) were ground and wet digested by a sulfuricpercloric acid mixture as described by Cottenie et al., (1982) .
In the digesting solution, nutrients (phosphorus, nitrogen and potassium) were estimated according the methods of AOAC International (2012). Protein concentrate (%) was calculated as % protein = % N * 6.25. N, P, and K uptake were calculated separately by the following formula: Nutrient uptake in kg fed -1 = Nutrient % in grain or straw*dry matter of grain or straw in kg fed -1 /100 (Sharma, et al. 2012) 
Statistical analysis
All data were statistically analyzed according to the technique of analysis, variance (ANOVA) , the least significant difference (LSD) method and correlation coefficient analysis were used to compare the differences between the means of treatment values according to methods described by Gomez and Gomez (1984) . All measurable investigations were performed utilizing an examination fluctuation procedure by method for CoSTATE PC programming. Table 2 showed the effect of different treatments on wheat growth parameters such as plant height, flag leaf area and l000 grain weight. The results revealed that foliar application of different treatments significantly affected wheat plant height where, the treatments of l and 2 % urea -N and 5 and 10 % licorice significantly increased the wheat height while, the treatment of 1 % garlic extract was significantly decreased wheat height. The highest plant height values were recorded with the treatment of 5 % licorice extract in both seasons. These results may be due to the licorice extract content of amino acid, nutrient and vitamins such as B1, B2 and C which encourage plant growth as stated by Fukai et al., (1998) . These results are in agreement with that of Abd El-Hamied and El-Amary (2015). Flag leaf area (cm 2 ) data shown in Table 2 illustrated that the treatments of 5 % licorice extract significantly decreased flag leaf area (cm 2 ) while, the treatments of 1% urea, 2% urea and 0.5 garlic extract increased wheat leaf area, but the increment was not significant in both seasons compared with the control treatment. These results are in a contrast with that of Abd EI-Hamied and EI-Amary (2015) . The treatment of 1% garlic extract significantly decreased the weight of 1000 grains while, the other used treatments didn't affect significantly the weight of 1000 grains.
RESULTS AND DISCUSSION

Data presented in
Grain and straw yield:-
The grain yield, straw yield, grains yields dry weight and straw yield dry weight data were found in Table 3 . Data illustrated that all used treatments significantly increased the grain yield in both seasons. The highest grains yield values were recorded with the treatment of 0.5 % garlic extract followed by 1% garlic extract, then 2 % urea while, the lowest values were found with the control treatment in both seasons. Data also showed that less concentration of natural extracts recorded a higher yield compared with the higher concentration. On contrast, obtained results were found with urea treatments. This result may be regarded to garlic contains of enzymes, proteins, B vitamins, minerals, maillard reaction products and flavonoids which are non sulphur-containing compounds. Furthermore, a phytoalexin (allixin) which, is very important in the biological activities in the plant (Synge, 1971 and Pandya et al., 2011) .These results are in line with Morsy el al., (2009 ), Hussein et al., (2014 . On the same trend, straw yield of the wheat plant significantly increased by all used-treatments, the highest straw yield values were recorded with the treatment of 0.5 % garlic extract without no significance with 1 % garlic extract in both seasons while the lowest values were found with the control treatments. On the other side, the grain yields dry weight and straw yield dry weight took the same line or trend of the grain yield and straw yields where, the treatment of O. 5% garlic extract recorded the highest values of the grain yields dry weight and straw yield dry in both seasons compared with control treatment.
As for the biological yield (kg fed -1 ), data was shown in Fig (1) appeared that all used treatments significantly increased the biological yield (kg fed -1 ) in both seasons compared with control treatment. The higher concentration of urea and licorice extract increased the biological yield and the increment was higher than the lowest concentration. On contrast, the lowest concentration of garlic extract increased the biological yield than the higher concentration in both seasons. The best biological yield values were 5475.6 and 6359.34 kg fed -1 in both seasons which were found with the treatment of O. 5 % garlic extract .This result may be attributed to its garlic extract high content of amino acids, which contain sulfur such methionine and cysteine, which is very important in the biological activities in the plant (Synge, 1971) . These results are in agreement with that of Mohamed and Akladious (2014) .
Harvest index indicates to the grain yield to biological yield, so if it increased the grain yield increased. Data presented in Table 4 showed that all used treatments significantly increased the harvest index compared with control treatment except the treatment of 10 % licorice extract. The best harvest index values were found with the treatment of 0.5 % garlic extract, followed by 1 % garlic extract and 2 % urea -N. 
N, P, and K contents of wheat (%)
Data in Table 5 showed the total nutrient contents (%) and protein percentage of the wheat plant. Total nitrogen content (%) in grains significantly increased with all used treatment except the 1 % garlic extract increased but this increment' was not significant. The best nitrogen content values in grain were recorded with the treatment of 2 % urea in both seasons followed by 10 % licorice extracts. These results are in agreement with those of Abd EI-Hamied and EI-Amary (2015) . Obtained data showed also that the total nitrogen content (%) in straw significantly affected by all used treatments where, it increased with the treatments of 1 % urea, 2 % urea and 0.5 % garlic extract and decreased significantly with the treatment of 10 % licorice extract compare with the control treatment. These results may be due to urea its intrinsic characteristics such as small molecular size, non-ionic nature and high solubility and rapid absorption through the leaf cuticle which reflected on nitrogen content in plant (White et al., 2002) ) and garlic extract contains a high percentage of amino acids, which contain sulfur such methionine and cysteine, which is very important in the biological activities in the plant, Synge (1971). The protein content in grains and straw of wheat plant during both seasons took the same trend of total nitrogen in grain and straw, where the highest protein percentage values in grain and straw were found with the treatment of 2% urea-N.
As shown in Table 6 , total potassium content (%) in grains significantly affected by all used treatments where, the treatments of 1 % urea and 1 % garlic extract led to an increase in total potassium content significantly while, it decreased significantly by the treatment of 2 % urea in both seasons. These results may be regarded to the antagonism between potassium content and excessive amounts of nitrogen where, it reduced when nitrogen used in a higher level (Mulder, 1953 and Malvi, 2011) . Form correlation coefficient analysis, the negative correlation coefficient (r= -0.3) declare the previous results. Potassium content values in the second season were higher than the first one and took the same trend. On the other hand, potassium content % in straw was significantly decreased by all used treatments compared with the control treatment. The lowest values of potassium content (%) in straw were found in the treatment of 0.5 % garlic extract in both seasons. These results may be due to the big increment in straw yield and dilution effect of this increment in the most of the treatments especially garlic extract (Rengel, et al. 1999) . So, from correlation coefficient analysis, the negative correlation coefficient (R= -0. 65, P<=0.05) confirmed the previous results. Phosphorus content (%) in grains significantly increased with the most used treatments except the treatments of licorice; it decreased the phosphorus content (%) in grains (Table 6 ). This result may be caused by the synergism relation between nitrogen and phosphorus in plant where, increasing nitrogen level led to an increase of phosphorus absorption and the content of garlic and licorice extract from nutrient and substances (Synge 1971 and Fukai et al., 1998) . The highest values of phosphorus content (%) in the grains were recorded in the treatment of 2 % urea -N in both seasons. On the other side, phosphorus content (%) in straw increased significantly by all used treatments, garlic extract increased phosphorus content % higher than the less concentration. The best values of phosphorus content (%) in straw were found with the treatment of 0.5% garlic extract in both seasons. These results are in agreement with that of Hammad (2008) and Abd El-Hamied and ElAmary (2015) . Nutrients uptake in grain and straw of wheat.
Data presented in Fig 2 showed the effect of different treatments on nitrogen, potassium and phosphorus uptake by gains and straw of wheat plants. Obtained data illustrated that all used treatments enhanced the nitrogen uptake by grains where, it increased significantly by all used treatments compared with the control treatment. These results may be due to the increment of grain yield dry weight resulting from the used treatments which , from correlation coefficient analysis, it declared that the higher correlation coefficient (R= 0.85in the first season and R =0.93 in the second season ( P<=0.05) between nitrogen uptake in grains yield and grains yield dry weight. The best values of nitrogen uptake by grains were found in the 2 % urea follow by 0.5 % garlic extract in both seasons. In a similar trend, nitrogen uptake by straw took the same trend of nitrogen uptake by grains where, it increased significantly by all used treatments and the highest values were recorded in the treatment of 0.5 % garlic extract follow by 2 % urea. ) as affected by different treatments. Potassium uptake by straw and grain:-From the obtained data shown in Fig 3 , potassium uptake by straw and grains were significantly increased by all used treatments. The low level of used treatments increased potassium uptake by grains than the higher level. The potassium uptake by straw yield took the reversible trend except with urea treatments; the low level achieved the higher increment. The best and the higher values of potassium uptake by grains and straw were recorded with the treatment of 1 % garlic extract followed by 1 % urea -N. These results may be due to the increment of grain yield dry weight resulting from the used treatments and added supply of nutrient and well developed root-system resulting in better absorption of water and nutrients (Chaturvedi, 2006) . Phosphorus uptake by straw and grains:-As illustrated in Fig. 4 , phosphorus uptake in grains significantly increased with urea, garlic extract and 5 % licorice extract treatments while, it decreased with the treatments of 10 % licorice extracts. From the obtained data, phosphorus uptake in grains increased with increasing urea and garlic extract concentration. The highest values of phosphorus uptake in grains were found with the treatment of 2 % urea-N while the lowest values were found with the treatment of 10% licorice extract. These results may be due to nitrogen fertilizer (urea) encourage the phosphorus uptake. On the other hand, garlic extract contains a high percentage of amino acids, which contain sulfur such methionine and cysteine, which is very important in the biological activities in the plant Finally, phosphorus uptake by straw significantly increased with all used treatments and the increment was higher with the highest concentration than the lowest concentration except with the garlic treatments, the lowest concentration recorded the higher increased.
The best values of phosphorus uptake by straw were found with the treatments 0.5% garlic extracts. 
CONCLUSION
It could be concluded that all used treatments significantly affected wheat plant. While, garlic extract treatments gave the best results concerning with grains, straw yields, biological yield, nitrogen content in grains and straw, potassium and phosphorus uptake of grains. It could be concluded that natural garlic extract enhances wheat plant production and at the same time reduces the use of urea as a chemical fertilizer under sandy soils conditions.
